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PROBLEM TO BE SOLVED: To provide a valve 
timing adjustment device, capable of turning a 
driven member to more than the intermediate 
phase of the side advanced from a most delayed 
angle position, even if the oil pressure for 
driving the driven member to an advance angle 
side is at a low level, and also surely turning the 
driven member made to turn by more than a 
predetermined intermediate phase to the phase 
thereof. 

SOLUTION: ECU 18 calculates the target 
phase of a vane rotor 7, suitable for the 
operation condition of an engine and performs 
the control in the duty ratio of a first 
electromagnetic actuator 15 using a PD control, so that the target phase coincides with 
an actual phase, and when the vane rotor 7 is in a spark delay angle region, the holding 



f 



control value (duty value) of delay angle side is used as a control value, and when it is in 
spark advance angle region, that (duty value) of spark advance angle side is used 
therefor. Since the separate control values are used for control in the spark delay and 
advance regions, the actual phase of the vane rotor 7 can be controlled smoothly to the 
target phase, even if the vane rotor 7 is displaced passing over a preset phase. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving member by which a rotation drive is carried out with an internal 
combustion engine's driving shaft, and the follower member which transmits the 
running torque of this driving member to the follower shaft for bulb closing motion, By 
having the assistant spring which energizes said follower member to a 
tooth-lead-angle side to said driving member, and making rotation of said follower 
member produce phase contrast to rotation of said driving member It is the valve 
timing adjusting device which adjusts the closing motion stage of a bulb. Said assistant 
spring Only when said follower member is located in a predetermined lag field, energize 
said follower member to a tooth-lead-angle side. Or the valve timing adjusting device 
characterized by preparing the direction in case said follower member is located in a 
predetermined lag field so that said follower member may be energized to a 
tooth-lead-angle side more strongly than the case where it is located in a 
tooth-lead-angle field. 

[Claim 2] The driving member by which a rotation drive is carried out with an internal 
combustion engines driving shaft, and the follower member which transmits the 
running torque of this driving member to the follower shaft for bulb closing motion, 
The assistant spring which energizes said follower member to a tooth-lead-angle side 
to said driving member, The actuator which makes rotation of said follower member 
produce phase contrast to rotation of said driving member, The control unit which 
controls said actuator according to the operational status which is equipped with a 
means to detect said internal combustion engine's operational status, and is detected 
by the means, It is a ******** valve timing adjusting device. Said assistant spring . 
Only when said follower member is located in a predetermined lag field, energize said 
follower member to a tooth-lead-angle side. The direction in case said follower 



member is located in a predetermined lag field is prepared so that said follower 
member may be energized to a tooth-lead-angle side more strongly than the case 
where it is located in a tooth-lead-angle field. Or said control unit When the phase 
location of said follower member is located in said lag field, said actuator is controlled 
using the lag side control value which considered the energization force of said 
assistant spring in said lag field. The valve timing adjusting device characterized by 
controlling said actuator using the tooth-lead-angle side control value which 
considered the energization force of said assistant spring in said tooth-lead-angle 
field when the phase location of said follower member is located in said 
tooth-lead-angle field. 

[Claim 3] The driving member by which a rotation drive is carried out with an internal 
combustion engine's driving shaft, and the follower member which transmits the 
running torque of this driving member to the follower shaft for bulb closing motion, 
The assistant spring which energizes said follower member to a tooth-lead-angle side 
to said driving member, The actuator which makes rotation of said follower member 
produce phase contrast to rotation of said driving member, The control unit which 
controls said actuator according to the operational status which is equipped with a 
means to detect said internal combustion engine's operational status, and is detected 
by the means, It is a ******** valve timing adjusting device. Said assistant spring 
Only when said follower member is located in a predetermined lag field, energize said 
follower member to a tooth-lead-angle side. The direction in case said follower 
member is located in a predetermined lag field is prepared so that said follower 
member may be energized to a tooth-lead-angle side more strongly than the case 
where it is located in a tooth-lead-angle field. Or said control unit A means to detect 
the actual phase of said follower member to said driving member, When the phase 
location of said follower member is located in said lag field, said actuator is controlled 
using the lag side control value which considered the energization force of said 
assistant spring in said lag field. A control value change means to control said actuator 
using the tooth-lead-angle side control value which considered the energization force 
of said assistant spring in said tooth-lead-angle field when the phase location of said 
follower member is located in said tooth-lead-angle field, A correction means to 
correct said lag side control value or said tooth-lead-angle side control value so that 
an actual phase may turn into a target phase, The valve timing adjusting device 
characterized by having a displacing point study means to learn the actual phase at 
that time as a displacing point of said lag field and said tooth-lead-angle field when 
the amount of corrections by this correction means is larger than a predetermined 



value. 

[Claim 4] The driving member by which a rotation drive is carried out with an internal 
combustion engine's driving shaft, and the follower member which transmits the 
running torque of this driving member to the follower shaft for bulb closing motion. 
The assistant spring which energizes said follower member to a tooth-lead-angle side 
to said driving member, The actuator which makes rotation of said follower member 
produce phase contrast to rotation of said driving member, The control unit which 
controls said actuator according to the operational status which is equipped with a 
means to detect said internal combustion engine's operational status, and is detected 
by the means, It is a ******** valve timing adjusting device. Said assistant spring 
Only when said follower member is located in a predetermined lag field, energize said 
follower member to a tooth-lead-angle side. The direction in case said follower 
member is located in a predetermined lag field is prepared so that said follower 
member may be energized to a tooth-lead-angle side more strongly than the case 
where it is located in a tooth-lead-angle field. Or said control unit A means to detect 
the phase of said follower member to said driving member, and the rotation range of 
said follower member A rotation range distinction means to distinguish the 2nd 
rotation range by the side of a tooth lead angle rather than the 1 st rotation range and 
said middle rotation range by the side of a lag from the middle rotation range including 
the displacing point of said lag field and said tooth-lead-angle field, and this middle 
rotation range, A correction means to correct said lag side control value or said 
tooth-lead-angle side control value so that an actual phase may turn into a target 
phase, and the rotation range of said follower member in said 1st rotation range When 
the phase of said follower member is predetermined time regularity, a lag side study 
means to learn the control value of said actuator as a lag side control value, and the 
rotation range of said follower member and in said 2nd rotation range And when the 
phase of said follower member is predetermined time regularity, it has a 
tooth-lead-angle side study means to learn the control value of said actuator as a 
tooth-lead-angle side control value, the time of the rotation range of said follower 
member being said middle rotation range — the phase of said follower member — 
predetermined time regularity — even when — the valve timing adjusting device 
characterized by being prepared so that the control value of said actuator may not be 
learned. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the valve timing adjusting device 
which adjusts the closing motion valve timing of an internal combustion engine's (the 
following, engine) bulb (an inlet valve or exhaust valve). 
[0002] 

[Description of the Prior Art] As a valve timing adjusting device, it has the driving 
member by which a rotation drive is carried out with an engine crankshaft (it is 
equivalent to a driving shaft), and the follower member rotated with a cam shaft (it is 
equivalent to a follower shaft), relative rotation of the follower member is carried out 
to a driving member, the closing motion valve timing of a bulb is adjusted, and what 
aims at improvement in an engine output and an improvement of fuel consumption is 
known. 

[0003] Here, an intake valve is explained. By closing an intake valve later than an 
engine bottom dead point location, an engine pumping loss is prevented and raising 
fuel consumption is known. Since a real compression ratio falls at the time between 
[ of an engine ] the colds and the air temperature in the time of the top dead center of 
a piston does not fully rise while fuel consumption of timing which closes an intake 
valve later than an engine bottom dead point location improves after engine 
pre-heating, a lifting and starting time amount cannot become long, or it may become 
impossible however, for an engine to put poor starting into operation. 
[0004] Thus, the closing motion stage of an intake valve optimal at the time between 
the engine colds is a tooth-lead-angle side from the closing motion stage optimal at 
the time of engine pre-heating. Therefore, the valve timing adjusting device to which 
the valve timing of an intake valve is changed has the demand which can set up the 
closing motion valve timing which was suitable at the time of starting between the 
engine colds apart from the closing motion valve timing which was suitable at the time 
of engine pre-heating. What is made to lock the follower member rotated to the cam 
shaft which opened and closes an intake valve, and one as a technique which meets 
this demand with the cadaveric position phase which carried out the specified 
quantity tooth lead angle rather than the maximum lag location to a driving member, 
and performs engine starting in that condition is known. 



[0005] 

[Problem(s) to be Solved by the Invention] In order to make a follower member lock 
with a cadaveric position phase at the time of engine starting, it is necessary to carry 
out the variation rate of the follower member to a tooth-lead-angle side rather than a 
cadaveric position phase at the time of a halt of an engine. Since the oil pressure 
when suspending an engine is usually an idling engine speed, it will be low, and the oil 
pressure will change greatly with oil temperatures. For this reason, if an oil 
temperature is high at the time of a halt of an engine, the tooth-lead-angle oil 
pressure which drives a follower member to a toothHead-angle side will fall, and it will 
become difficult to carry out the tooth lead angle of the follower member more than a 
cadaveric position phase. 

[0006] On the other hand, the valve timing adjusting device which energizes a follower 
member to a tooth-lead-angle side with an assistant spring is known so that it may be 
indicated by JP,1 1-2231 1 2,A. The assistant spring indicated by this official report 
continues throughout the maximum tooth lead angle from the maximum lag, and aids a 
tooth-lead-angle side with a follower member by the fixed energization force, the case 
where an engine is put into operation even if a follower member is in the condition 
stopped by the tooth-lead-angle side rather than the predetermined cadaveric 
position phase, when such an assistant spring is used and an engine is suspended — 
the energization force of an assistant spring — the lag of a cam shaft — a variation 
rate is barred and a cam shaft may not carry out a lag immediately at the time of 

* 

starting For this reason, starting will be performed for a follower member in the 
tooth-lead-angle location more than a cadaveric position phase, and there was fault 
to which engine startability falls. 
[0007] 

[Objects of the Invention] The 1 st purpose of this invention is to offer the valve timing 
adjusting device which can be made to rotate certainly the follower member which 
was being rotated more than the predetermined cadaveric position phase to a 
predetermined cadaveric position phase, when the torque of engine starting arises in a 
driving member, while rotating a follower member rather than the maximum lag 
location more than the cadaveric position phase by the side of a tooth lead angle, 
even if it is in the condition that the oil pressure which drives a follower member to a 
tooth-lead-angle side is low. 

[0008] The 2nd purpose of this invention is to offer the valve timing adjusting device 
which can solve the fault generated when the 1st above-mentioned purpose is 
attained. That is, when the energization force of a follower member differs in a lag field 



and a tooth-lead-angle field, it is in offering the valve timing adjusting device which 
can control the actual phase of a follower member quickly and correctly to a target 
phase. 

[0009] The 3rd purpose of this invention is to offer the valve timing adjusting device 
which can solve the fault generated when the 2nd above-mentioned purpose is 
attained. That is, when the energization force of a follower member differs in a lag field 
and a tooth-lead-angle field, unless the displacing point (the rotating point, the 
presetting point that a lag field and a tooth-lead-angle field change) that the 
energization force changes is clear, before and behind the displacing point, control 
cannot do a follower member correctly, then, the 3rd purpose — an attachment error 
and aging — an actual variation rate — even if it is a case so that a point may change 

— an actual variation rate — a point — detecting — the detected variation rate — it 
is in offering the valve timing adjusting device which can control the actual phase of a 
follower member quickly and correctly to a target phase by controlling the phase of a 
follower member based on a point. 

[0010] The 4th purpose of this invention as well as the 3rd above-mentioned purpose 
is to offer the valve timing adjusting device which can solve the fault generated when 
the 2nd purpose mentioned above is attained. That is, when the energization force of a 
follower member differs in a lag field and a tooth-lead-angle field, the control value by 
the side of a lag (study value) differs from the control value by the side of a tooth lead 
angle (study value), and the variation rate from which the energization force to a 
follower member changes — the case where learning control is performed near a point 

— an actual variation rate — the variation rate which a point and a control unit 
recognize — if points differ — a variation rate — the control value mistaken by the 
boundary part of a point will be learned, and the phase control of a follower member 
will be confused by incorrect study. Then, in the boundary part of a displacing point, 
the 4th purpose abolishes turbulence of control by incorrect study, as the mistaken 
control value is not learned, and it is to offer the valve timing adjusting device which 
can control the actual phase of a follower member quickly and correctly to a target 
phase. 

[0011] 

[Means for Solving the Problem] [Means of claim 1] In the valve timing adjusting 
device which adopts claim 1, only when a follower member is located in a 
predetermined lag field, an assistant spring energizes a follower member to a 
tooth-lead-angle side. Or as for the energization force in which an assistant spring 
energizes a follower member to a tooth-lead-angle side, the direction in case a 



follower member is located in a predetermined lag field is prepared for the follower 
member more strongly than the case where it is located in a tooth-lead-angle field. 
Consequently, even if it is in the condition that the oil pressure which drives a follower 
member to a tooth-lead-angle side is low, while rotating a follower member to a 
tooth-lead-angle side rather than the maximum lag location, in the condition that the 
follower member is rotating to the tooth-lead-angle side further rather than the 
cadaveric position phase, a follower member is easily returned to a predetermined 
cadaveric position phase by cam torque. For this reason, a predetermined cadaveric 
position phase can be made to rotate the phase location of a follower member 
certainly. For this reason, at the time of engine starting, the phase of a cam shaft can 
be set as the optimal cadaveric position phase, and engine startability can be raised. 
[0012] [Means of claim 2] In the valve timing adjusting device which adopts the means 
of claim 2, only when a follower member is located in a predetermined lag field, an 
assistant spring energizes a follower member to a tooth-lead-angle side. Or as for the 
energization force in which an assistant spring energizes a follower member to a 
tooth-lead-angle side, the direction in case a follower member is located in a 
predetermined lag field is prepared for the follower member more strongly than the 
case where it is located in a tooth-lead-angle field. And the control unit which 
controls the phase location of a follower member controls an actuator using the 
tooth-lead-angle side control value which considered the energization force of the 
assistant spring in a tooth-lead-angle field, when an actuator controls using the lag 
side control value which considered the energization force of the assistant spring in a 
lag field when the phase location of a follower member was located in a lag field and 
the phase location of a follower member is located in a tooth-lead-angle field. For this 
reason, even if it is the case where the energization force of a follower member differs 
in a lag field and a tooth-lead-angle field, the actual phase of a follower member is 
correctly [ quickly and ] controllable to a target phase. 

[0013] [Means of claim 3] In the valve timing adjusting device which adopts the means 
of claim 3, only when a follower member is located in a predetermined lag field, an 
assistant spring energizes a follower member to a tooth-lead-angle side. Or as for the 
energization force in which an assistant spring energizes a follower member to a 
tooth-lead-angle side, the direction in case a follower member is located in a 
predetermined lag field is prepared for the follower member more strongly than the 
case where it is located in a tooth-lead-angle field. And when a lag side control value 
or a tooth-lead-angle side control value is corrected so that an actual phase may turn 
into a target phase, and the amount of corrections is larger than a predetermined 



value, the control unit which controls the phase location of a follower member is 
formed so that the actual phase at that time may be learned as a displacing point of a 
lag field and a tooth-lead-angle field. For this reason, since an actual displacing point 
is detected and learned by an attachment error and aging even if it is a case so that 
the displacing point of the energization force by the assistant spring may change, the 
phase of a follower member can be controlled by them based on that corrected actual 
displacing point, and the actual phase of a follower member can be controlled by them 
quickly and correctly to a target phase. 

[0014] Here, the example of the study conditions of a displacing point (presetting 
phase) is indicated. Although it prepared in the above so that the displacing point at 
that time might be learned when the amount of corrections of a lag side control value 
or a tooth-lead-angle side control value was larger than a predetermined value, you 
may prepare as follows. 

(1) While said control unit is equipped with a real phase detection means to detect the 
actual phase of said follower member to said driving member Predetermined within the 
limits in which the phase of said follower member to said driving member includes the 
displacing point of said lag field and said tooth-lead-angle field The difference of the 
target phase which is in the field of (the middle rotation range [ for example, ] of claim 
4), and was set up according to said internal combustion engine's operational status, 
and said actual phase is larger than a predetermined value. And when the difference 
hardly changes during 1 scheduled time, it is characterized by having a displacing point 
study means to learn the phase of said follower member to said driving member as a 
displacing point of said lag field and said tooth-lead-angle field. That is, the control 
unit which controls the phase location of a follower member Predetermined within the 
limits in which the phase of a follower member includes the displacing point of a lag 
field and a tooth-lead-angle field It is in the field of (the middle rotation range [ for 
example, ] of claim 4), the difference of a target phase and an actual phase is larger 
than a predetermined value, and when the difference hardly changes during 1 
scheduled time further, it is prepared so that the phase of the follower member at that 
time may be learned as a displacing point of a lag field and a tooth-lead-angle field. 
Thus, since an actual displacing point is detected and learned even if it is a case so 
that the displacing point of the energization force according to an assistant spring by 
the attachment error or aging even if it prepares may change, the phase of a follower 
member can be controlled based on the corrected actual displacing point, and the 
actual phase of a follower member can be controlled quickly and correctly to a target 
phase. 



[0015] (2) While said control unit is equipped with a real phase detection means to 
detect the actual phase of said follower member to said driving member 
Predetermined within the limits in which the phase of said follower member to said 
driving member includes the displacing point of said lag field and said tooth-lead-angle 
field The difference of the target phase which is in the field of (the middle rotation 
range [ for example, ] of claim 4), and was set up according to said internal combustion 
engine's operational status, and said actual phase is smaller than a predetermined 
value. And when the control value for making said actual phase in agreement in said 
target phase in fixed time amount is changed more than the count of predetermined, it 
is characterized by having a displacing point study means to learn the phase of said 
follower member to said driving member as a displacing point of said lag field and said 
tooth-lead-angle field. That is, the control unit which controls the phase location of a 
follower member Predetermined within the limits in which the phase of a follower 
member includes the displacing point of a lag field and a tooth-lead-angle field Are in 
the field of (the middle rotation range [ for example, ] of claim 4), and the difference of 
a target phase and an actual phase is smaller than a predetermined value. 
Furthermore, it is prepared so that the phase of the follower member at that time may 
be learned as a displacing point of a lag field and a tooth-lead-angle field in fixed time 
amount, when the control value for making a phase actual to a target phase in 
agreement is changed more than the count of predetermined. Thus, since an actual 
displacing point is detected and learned even if it is a case so that the displacing point 
of the energization force according to an assistant spring by the attachment error or 
aging even if it prepares may change, the phase of a follower member can be 
controlled based on the corrected actual displacing point, and the actual phase of a 
follower member can be controlled quickly and correctly to a target phase. 
[0016] [Means of claim 4] In the valve timing adjusting device which adopts the means 
of claim 4, only when a follower member is located in a predetermined lag field, an 
assistant spring energizes a follower member to a tooth-lead-angle side. Or as for the 
energization force in which an assistant spring energizes a follower member to a 
tooth-lead-angle side, the direction in case a follower member is located in a 
predetermined lag field is prepared for the follower member more strongly than the 
case where it is located in a tooth-lead-angle field. And at the time of the middle 
rotation range where, as for the control unit which controls the phase location of a 
follower member, the rotation range of a follower member includes the displacing point 
of a lag field and a tooth-lead-angle field, the phase of a follower member is prepared 
so that predetermined time regularity may not learn a control value, either. Thus, 



since the control value mistaken by the boundary part of a displacing point is not 
learned, turbulence of control by incorrect study does not occur, but the actual phase 
of a follower member can be controlled to a target phase quickly and correctly. 
[0017] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained 
using an example and a modification. 

[Example] An example is explained with reference to drawing 1 - drawing 9 . In 
addition, drawing 1 - drawing 4 are drawings showing the structure of a valve timing 
adjusting device, and it is drawing in which the sectional view where drawing 1 meets 
the shaft orientations of a valve timing adjusting device, drawing in which drawing 2 
shows the interior of shoe housing, and drawing 3 show the explanatory view of a lock 
device, and drawing 4 shows arrangement of an assistant spring. The valve timing 
adjusting device shown by this example is attached in the cam shaft of the inspired air 
flow path of the DOHC engine driven by the cam shaft which the intake valve and the 
exhaust air bulb became independent of, and adjustable is continuously possible for it 
in the closing motion timing of an intake valve. Moreover, this example explains a 
front-side and right-hand side for the left-hand side of drawing 1 as a rear-side. 
[0018] The valve timing adjusting device 1 is driven by the driving member B driven 
through timing chains A (or timing belt etc.) from a crankshaft, and this driving member 
B, is divided roughly into the follower member C which transmits that driving torque to 
a cam shaft D, with the actuator constituted in the shoe housing 2, carries out the 
rotation drive of the follower member C relatively to a driving member B, and changes 
a cam shaft D to a tooth-lead-angle or lag side. 

[0019] A driving member B is equipped with the sprocket 3 by which the interior is 
built over the shoe housing 2 with which an actuator is constituted, and a timing chain 
A, it rotates synchronizing with a crankshaft, and the sealing strip 4 which blockades 
the rear-side of the oil sac (tooth-lead-angle room 6a mentioned later, lag room 6b) 
formed in the interior of the shoe housing 2 intervenes between the shoe housing 2 
and a sprocket 3. These shoe housing 2, the sprocket 3, and the sealing strip 4 are 
firmly concluded with two or more bolts 5. In addition, a driving member B is clockwise 
rotated in drawing 2 by the timing chain A, and this hand of cut is the direction of a 
tooth lead angle. And inside the shoe housing 2, as shown in drawing 2 , two or more 
(this example three) formation of the crevice 6 of an abbreviation flabellate form is 
carried out. 

[0020] On the other hand, the follower member C is equipped with a cam shaft D and 
the vane rotor 7 rotated to one. When this vane rotor 7 is equipped with the locating 



hole 9 which fits each other into the gage pin 8 which fixed to the cam shaft D and 
that gage pin 8 and locating hole 9 fit in each other, positioning of the vane rotor 7 to 
a cam shaft D is made. Moreover, the vane rotor 7 is fixed to the edge of a cam shaft 
D with the bolt 10 concluded by the cam shaft D. 

[0021] The vane rotor 7 is equipped with the vane 12 which divides the inside of the 
crevice 6 of the shoe housing 2 to tooth-lead-angle room 6a and lag room 6b f and the 
vane rotor 7 is formed rotatable within the predetermined include angle to the shoe 
housing 2. Tooth-lead-angle room 6a and lag room 6b are oil pressure rooms 
surrounded by the shoe housing 2, a sealing strip 4, and the vane rotor 7, and each 
indoor fluid-tight nature is maintained by seal member 12a arranged into the slot of 
the peripheral face of the vane rotor 7, or the tip slot of a vane 12. In addition, of oil 
pressure, tooth-lead-angle room 6a is an oil pressure room for driving a vane 12 to a 
tooth-lead-angle side, and is formed in the crevice 6 of the method opposite side of 
anti-rotation of a vane 12, and conversely, lag room 6b is an oil pressure room for 
driving a vane 12 to a lag side with oil pressure, and is formed in the crevice 6 of the 
method opposite side of rotation of a vane 12. 

[0022] The valve timing adjusting device 1 carries out the feeding and discarding of 
the fluid (oil) to tooth-lead-angle room 6a and lag room 6b, and an actuation oil 
pressure generating means to make tooth-lead-angle room 6a and lag room 6b 
generate an oil pressure difference, and to make them rotate the vane rotor 7 is 
established. This actuation oil pressure generating means is a means for carrying out 
relative rotation of the vane rotor 7 to the shoe housing 2 by making tooth-lead-angle 
room 6a and lag room 6b generate an oil pressure difference. 

[0023] An example of this means is shown in drawing 1 and drawing 3 . This actuation 
oil pressure generating means By the oil pump 13 driven with a crankshaft, and this oil 
pump 13 The oil fed The 2nd selector valve 16 for carrying out the drain also of the 
tooth-lead-angle room 6a to coincidence, when [ at which the change drive of the 1st 
selector valve 14 changed and supplied to tooth-lead-angle room 6a or lag room 6b 
and this 1st selector valve 14 is carried out ] the drain of an actuator 15 and the lag 
room 6b is carried out the 1st electromagnetism, and this 2nd selector valve 16 a 
change drive is carried out — it consists of an actuator 1 7, the above 1 st, and control 
unit (following, ECU) 18 grade that controls actuators 15 and 17 the 2nd 
electromagnetism the 2nd electromagnetism. 

[0024] this ECU 18 makes tooth-lead-angle room 6a and lag room 6b generate the 1st 
and to control actuators 15 and 17 2nd electromagnetism and corresponding to engine 
operational status actuation oil pressure according to the operational status of 



engines, such as a crank angle detected by various sensors, an engine speed, and 
accelerator opening, and is detailed — about duty ratio control of an actuator 1 5, it 
mentions later the 1st electromagnetism. 

[0025] Next, the lock device for fixing the vane rotor 7 to a predetermined cadaveric 
position phase is explained. One of the vanes 12 is equipped with the stopper pin 20 
for fixing the rotation location of the vane rotor 7 to the predetermined cadaveric 
position phase (for example, location rotated from the maximum lag location to 
10-degree tooth-lead-angle side) at the time of engine starting. The lock structure of 
the shoe housing 2 and the vane rotor 7 by this stopper pin 20 is explained. 
[0026] A stopper pin 20 is inserted into the insertion hole formed in the vane 12, and it 
is being fixed so that it may not jump out more than the specified quantity with the 
stopper ring 21. The energization force of going to a front-side by the compression 
spring 22 is applied to the stopper pin 20. And after the head (front-side edge) of a 
stopper pin 20 has fitted into stopper hole 23a in the stopper bush 23 of the shape of 
a ring which fixed in the shoe housing 2, the vane rotor 7 is locked to the shoe housing 
2. 

[0027] The field of the front-side of a stopper pin 20 is open for free passage with lag 
room 6b with the slot (not shown) formed in the shoe housing 2, and it is established 
so that a stopper pin 20 may be energized to a lock discharge side (rear-side) with the 
oil pressure of lag room 6b. the collar which receives oil pressure in the pars 
intermedia of a stopper pin 20 from both a front-side and a rear-side — the flange 24 
of a ** is formed. The oil sac (front oil sac) 25 of the front-side of a flange 24 is 
formed so that it may be open for free passage with lag room 6b f where a lock is 
canceled, and it energizes a stopper pin 20 to a lock discharge side (rear-side) with 
the oil pressure of lag room 6b. 

[0028] On the other hand, the oil sac (rear oil sac) 26 of the rear-side of a flange 24 is 
open for free passage with tooth-lead-angle room 6a through the cave hole 27 formed 
in the vane 12, and it is prepared so that a stopper pin 20 may be energized to a lock 
side (front-side) with the oil pressure of tooth-lead-angle room 6a. Moreover, the rear 

011 sac 26 is formed possible [ tooth-lead-angle room 6a and a free passage ] through 
the slanting hole 28 formed in the vane rotor 7, and the slot 29 formed in the sealing 
strip 4. The slot 29 formed in the sealing strip 4 makes tooth-lead-angle room 6a and 
the rear oil sac 26 open for free passage through the slanting hole 28, while the vane 

12 (stopper pin 20) is rotating to the tooth-lead-angle side, as shown in drawing 3 , 
but while the stopper pin 20 is rotating to the maximum lag side, a free passage with 
the slanting hole 28 is intercepted. 



[0029] When a slot 29 pierced and processes a sealing strip 4 from sheet metal, it is 
the oilway formed in coincidence, and this slot 29 (punching oilway) is inserted 
between the shoe housing 2 and a sprocket 3, and is intercepted with the exterior 
(atmospheric air). 

[0030] Next, the assistant spring 31 is explained. The assistant spring 31 with which 
the valve timing adjusting device 1 consists of a torsion coil spring which energizes 
the follower member C to a tooth-lead-angle side to a driving member B is formed. In 
case this assistant spring 31 suspends an engine, it is for making the vane rotor 7 
easy to rotate from the maximum lag location to a lock location. Only when the vane 
rotor 7 is located in predetermined lag field ** (it is a field by the side of a lag from a 
lock location) When the vane rotor 7 is energized to a tooth-lead-angle side and the 
vane rotor 7 is located in tooth-lead-angle field ** (it is a field by the side of a tooth 
lead angle from a lock location), the energization force of the assistant spring 31 does 
not act on the vane rotor 7. 

[0031] As this assistant spring 31 is shown in drawing 1 , it is directly contained inside 
the spring hold section 32 formed in the hard sprocket 3, and end 31a of the assistant 
spring 31 is held in the hook slot 33 formed in the sprocket 3. Other end 31b of the 
assistant spring 31 is inserted in the rotation wall 34 formed in the sprocket 3, and 
rotation of the predetermined range (range equivalent to lag field **) is possible for it. 
[0032] On the other hand, the engagement pin 35 in which other end 31b of the 
assistant spring 31 and engagement are possible is pressed fit in the field of the 
rear-side of the vane rotor 7. It misses for freeing rotation of the engagement pin 35 
in the field of the front-side of a sprocket 3, and the slot 36 is formed in it. Moreover, 
the radii aperture 37 which makes the engagement pin 35 penetrate is formed in the 
sealing strip 4, and Kaisei of this radii aperture 37 is carried out to an approximate 
circle arc so that the engagement pin 35 can rotate from the maximum lag location to 
the maximum tooth-lead-angle location. Since the assistant spring 31 engages with 
the vane rotor 7 by the above configurations, only when the vane rotor 7 is located in 
lag field ** (lock location lag side), it receives the energization force of going to a 
tooth-lead-angle side. 

[0033] Next, the actuation at the time of an engine shutdown and engine starting is 
explained. If a stop order is given to an engine, while the drain of the lag room 6b side 
will be carried out by work of ECU 18, oil pressure is supplied to the tooth-lead-angle 
room 6a side. Since it is energized with the assistant spring 31 at the 
tooth-lead-angle side when the vane rotor 7 is located in lag field ** even if the oil 
pressure supplied to tooth-lead-angle room 6a by the rise of an oil temperature is 



falling at this time, the vane rotor 7 rotates certainly to a tooth-lead-angle side 
(tooth-lead-angle field **) rather than a lock location. If the vane rotor 7 rotates to a 
tooth-lead-angle side rather than a lock location, as shown in drawing 3 , oil pressure 
will be supplied to the rear oil sac 26 through a slot 29 and a cave hole 27. Then, the 
force which extrudes a stopper pin 20 to a front-side with a compression spring 22 
exceeds, and a stopper pin 20 contacts the shoe housing 2. An engine stops in this 
condition. 

[0034] If an engine starts, the drain of both tooth-lead-angle room 6a and the lag 
room 6b will be carried out by work of ECU 18. And a driving member B drives to a 
tooth-lead-angle side with a crankshaft. Since the energization force of the assistant 
spring 31 is not received since the vane rotor 7 exists in tooth-lead-angle field ** at 
this time, but the load of a cam shaft D is added to the follower member C, if the shoe 
housing 2 rotates to a tooth-lead-angle side, the vane rotor 7 will move to a lag side 
relatively. And if the phase location of the vane rotor 7 rotates to a lock location, a 
stopper pin 20 fits into stopper hole 23a in an operation of a compression spring 22, 
and the shoe housing 2 and the vane rotor 7 lock with a predetermined cadaveric 
position phase as a result. That is, engine starting can be ensured where the cam 
shaft D of an inspired air flow path is locked in a predetermined cadaveric position 
phase. 

[0035] Therefore, in the valve timing adjusting device 1 of this 1st example, since 
engine starting can be ensured where the vane rotor 7 is locked in a predetermined 
cadaveric position phase and an intake valve becomes the optimal valve timing 
suitable for starting at the time between the engine colds, poor engine starting is lost 
and engine starting time amount can be shortened. Moreover, since after engine 
pre-heating can be made into the optimal valve timing suitable for the engine which 
carried out pre-heating, it can improve the improvement in an output of an engine, and 
emission. 

[0036] Next the example concerning invention of claim 2 is explained. ECU 18 is what 
is constituted with the electronic control unit of the common knowledge equipped with 
CPU, RAM, ROM, input/output port, etc. to the ROM The engine speed detected by 
various sensors at the time of operation of an engine, The phase angle (target phase) 
of the vane rotor 7 which was suitable for engine operational status from accelerator 
opening, engine water temperature, etc. is computed. The program which carries out 
duty ratio control of the actuator 15 the 1st electromagnetism by PD control so that 
it may be in agreement with a phase with the actual phase of the target is written in. 
[0037] In addition, in order to detect engine operational status to ECU 18, the 



detection sensor and the cam-shaft include-angle detection sensor which detects 
the angle of rotation of the cam shaft D of an inspired air flow path are connected to 
it whenever [ crank angle / which detects the angle of rotation of a crankshaft other 
than sensors ] t and the actual phase of the vane rotor 7 is detected from the angle of 
rotation of a crankshaft, and the angle of rotation of a cam shaft D. 
[0038] As mentioned above, since the assistant spring 31 is what energizes the vane 
rotor 7 to a tooth-lead-angle side only when the vane rotor 7 is located in lag field **, 
as shown in drawing 5 (a), the case where the vane rotor 7 is located in lag field ** 
differs in the change rate of the vane rotor 7 by making a presetting phase (variation 
rate point) into a boundary line from the case where it is located in tooth-lead-angle 
field **. In addition, drawing 5 (b) is the schematic diagram of the regulatory region 
distinguished in ECU18. 

[0039] For this reason, ECU18 is with the case where the vane rotor 7 is located in lag 
field **, and the case where the vane rotor 7 is located in tooth-lead-angle field **, 
and it is prepared so that a separate control value (a lag side maintenance control 
value and tooth-lead-angle side maintenance control value) may be changed and used 
and duty ratio control of the actuator 15 may be carried out the 1st electromagnetism 
(function of a control value change means). (When the vane rotor 7 is located in lag 
field **) At the time of a hold mode (a target phase is a fixed condition), the control 
duty ratio of an actuator 15 is given as a lag side maintenance control value (duty 
value) the 1st electromagnetism. At the time of feedback control (condition that a 
target phase differs from an actual phase), the duty ratio of an actuator 15 is given the 
1st electromagnetism as a lag side maintenance control value (duty value) +P 
controlled-variable +D controlled variable. 

[0040] (When the vane rotor 7 is located in tooth-lead-angle field **) At the time of a 
hold mode, the duty ratio of an actuator 15 is given as a tooth-lead-angle side 
maintenance control value (duty value) the 1st electromagnetism. At the time of 
feedback control, the duty ratio of an actuator 15 is given the 1st electromagnetism 
as a tooth-lead-angle side maintenance control value (duty value) +P 
controlled-variable +D controlled variable. In addition, the above-mentioned P 
controlled variable is a proportional control value by the difference of a target phase 
and an actual phase, and the above-mentioned D controlled variable is a 
derivative-control value by the difference of a target phase and an actual phase. 
[0041] That is, when the vane rotor 7 is located in lag field ** and the vane rotor 7 is 
located in tooth-lead-angle field **, using a lag side maintenance control value (duty 
value) as a control value, a tooth-lead-angle side maintenance control value (duty 



value) is used as a control value. 

[0042] Thus, since it is controlling using a separate control value in lag field ** and 
tooth-lead-angle field **, even if the change rates of the vane rotor 7 differ by lag 
field ** and tooth-lead-angle field **, the actual phase of the vane rotor 7 is quickly 
[ correctly and ] controllable to a target phase. Moreover, since a maintenance control 
value (duty ratio) changes to a lag side maintenance control value (duty ratio) and a 
tooth-lead-angle side maintenance control value (duty ratio) as shown in drawing 6 (a) 
when the vane rotor 7 crosses and displaces the presetting phase of lag field ** and 
tooth-lead-angle field ** as shown in drawing 6 (b), the actual phase of the vane rotor 
7 is smoothly controllable to a target phase. 

[0043] Next, the example concerning invention of claim 3 is explained. When not 
completed as a target phase by the actual phase of the vane rotor 7, ECU 18 is formed 
so that a maintenance control value (duty ratio) may be corrected. That is, when not 
being completed as a target phase by the vane rotor 7 in the condition of lag field **, 
a lag side maintenance control value (duty ratio) is corrected, and when not being 
completed as a target phase by the vane rotor 7 in the condition of tooth-lead-angle 
field **, it is prepared so that a tooth-lead-angle side maintenance control value (duty 
ratio) may be corrected. In addition, in the field (neutral zone field) of the middle 
rotation range alpha mentioned later, an adjusted value is not learned, but it is 
prepared in the field of the 1 st and 2nd rotation range beta and gamma so that it may 
learn, so that it may mention later. 

[0044] And when changing a maintenance control value (duty ratio) in order to 
converge an actual phase on a target phase when the presetting phase which ECU 18 
recognizes differs from an actual presetting phase, and when the actual phase and the 
target phase are straddling the presetting phase, the maintenance control value (duty 
ratio) changes a lot (for example, duty ratio is larger than 2 - 3%, and it changes). 
[0045] When the variation (the amount of modification) of this maintenance control 
value (duty ratio) is larger than predetermined, ECU 18 judges that the presetting 
phase which ECU 18 recognizes differs from an actual presetting phase, and it is 
prepared so that the actual phase after correction may be learned as an actual 
presetting phase. As shown in drawing 7 (b), an actual phase is specifically lag field **. 
When a lag side maintenance control value (duty ratio) is corrected so that the actual 
phase may turn into a target phase, as shown in the broken line of drawing 7 (a) When 
a lag side maintenance control value (duty ratio) changes to a tooth-lead-angle side a 
lot than a predetermined value (2 - 3%), the phase of the vane rotor 7 after correction 
is learned as a presetting phase (the variation rate of lag field ** and tooth-lead-angle 



field ** point) (variation rate function of a point study means). 

[0046] On the contrary, when an actual phase corrects a tooth-lead-angle side 
maintenance control value (duty ratio) by tooth-lead-angle field ** so that the actual 
phase may turn into a target phase, When the tooth-lead-angle side maintenance 
control value (duty ratio) changes to a lag side a lot than a predetermined value (2 - 
3%), the phase of the vane rotor 7 after correction is learned as a presetting phase 
(the variation rate of lag field ** and tooth-lead-angle field ** point) (variation rate 
function of a point study means). In addition, when the amount of modification of a 
maintenance control value (duty ratio) is smaller than a predetermined value (2 - 3%), 
ECU1 8 does not perform study of a presetting phase, but recognizes the value learned 
last time as a presetting phase. 

[0047] For this reason, since an exact presetting phase is detected and learned even 
if it is a case so that a presetting phase (variation rate point) may change with an 
attachment error or aging, control of lag field ** which separates through that 
presetting phase, and control of tooth-lead-angle field ** can be changed correctly, 
and the actual phase of the vane rotor 7 can be smoothly controlled by the valve 
timing adjusting device 1 of this example to a target phase as a result. 
[0048] Next, the example concerning invention of claim 4 is explained. As mentioned 
above, the phase of the target of the vane rotor 7 is predetermined time regularity, 
and when not completed as a target phase by the actual phase, ECU 18 is formed so 
that a maintenance control value (duty ratio) may be changed. That is, when not being 
completed as a target phase by the vane rotor 7 [ fixed time amount ] in the condition 
of lag field **, a lag side maintenance control value (duty ratio) is changed, and when 
not being completed as a target phase by the vane rotor 7 [ fixed time amount ] in the 
condition of tooth-lead-angle field **, it is prepared so that a tooth-lead-angle side 
maintenance control value (duty ratio) may be changed. 

[0049] On the other hand, from the middle rotation range alpha which contains a 
presetting phase (variation rate point) as shown in drawing 8 (b), and this middle 
rotation range alpha, as for ECU18, the rotation range of the vane rotor 7 is prepared 
by the 1st rotation range beta by the side of a lag, and the middle rotation range alpha 
so that the 2nd rotation range gamma by the side of a tooth lead angle may be 
distinguished (function of a rotation range distinction means). 

[0050] And a lag side maintenance control value (duty ratio) is changed into the 
control value which an actual phase converges on a target phase, and when the vane 
rotor 7 is the 1st rotation range beta and it is not being completed as a target phase 
by the vane rotor 7 [ fixed time amount ], it is prepared in ECU18 so that the changed 



control value may be learned (function of a lag side study means). Moreover, a 
tooth-lead-angle side maintenance control value (duty ratio) is changed into the 
control value which an actual phase converges on a target phase, and when the vane 
rotor 7 is the 2nd rotation range gamma and it is not being completed as a target 
phase by the vane rotor 7 [ fixed time amount ], it is prepared in ECU18 so that the 
changed control value may be learned (function of a tooth-lead-angle side study 
means). Furthermore, to ECU 18, when the vane rotor 7 is the middle rotation range 
alpha Although an actual phase changes temporarily a lag side maintenance control 
value (duty ratio) or a tooth-lead-angle side maintenance control value (duty ratio) 
into the control value converged on a target phase when not being completed as a 
target phase by the vane rotor 7 [ fixed time amount ] The changed control value is 
established so that it may not learn. 

[0051] That is, when the vane rotor 7 is the middle rotation range alpha As shown in 
drawing 9 (c), when not being completed as a target phase by the vane rotor 7 [ fixed 
time amount ], as shown in the broken line of drawing 9 (b) Although an actual phase 
changes temporarily a lag side maintenance control value (duty ratio) or a 
tooth-lead-angle side maintenance control value (duty ratio) into the control value 
converged on a target phase, the changed control value is not learned. 
[0052] Thus, in the 1st rotation range beta by the side of a lag, and the 2nd rotation 
range gamma by the side of a tooth lead angle, the changed control value is learned 
and the actual phase of the vane rotor 7 can be controlled by the valve timing 
adjusting device 1 of this example quickly and correctly to a target phase. Moreover, 
when the vane rotor 7 is the middle rotation range alpha, a control value is changed, 
the actual phase is controlled by the valve timing adjusting device 1 of this example to 
the target phase, but in order not to learn that changed control value, the control 
value mistaken by the boundary part of a presetting phase is not learned. For this 
reason, turbulence of control by incorrect study does not occur, but the actual phase 
of the vane rotor 7 can be controlled to a target phase quickly and- correctly. 
[0053] [Modification(s)] — when the rotation location (phase) of the vane rotor 7 was 
located in lag field **, the lag side maintenance control value (duty ratio) used, and 
when the rotation location (phase) of the vane rotor 7 is located in tooth-lead-angle 
field **, in the example of the account of a top, the example which switched the 
maintenance control value (duty ratio) with the presetting phase as the starting point 
was shown so that a tooth-lead-angle side maintenance control value (duty ratio) 
might be used. As shown in drawing 10 , however, for example, the rotation location 
(phase) of the vane rotor 7 It classifies into the middle rotation location alpha (neutral 



zone field), the 1st rotation range beta by the side of a lag, and the 2nd rotation range 
gamma by the side of a tooth lead angle. When the rotation location (phase) of the 
vane rotor 7 is located in the middle rotation location alpha (neutral zone field), you 
may prepare so that the rotation location of the vane rotor 7 may be controlled using 
the control value (duty ratio) of the middle rotation location alpha (neutral zone field). 
As an example of the control value (duty ratio) of this middle rotation location alpha 
(neutral zone field), as shown in drawing 10 , the maintenance control value (duty 
ratio) in the middle rotation location alpha (neutral zone field) may be calculated from 
that function using the function (for example, linearization) using a lag side 
maintenance control value (duty ratio) and a tooth-lead-angle side maintenance 
control value (duty ratio). 

[0054] Although the above-mentioned example showed the example which has 
arranged the assistant spring 31 to the sprocket 3 side of the vane rotor 7, you may 
arrange to the anti-sprocket 3 side. Although the above-mentioned example showed 
the example which the vane rotor 7 fixes at the edge of a cam shaft D, a cam shaft D 
may apply this invention to the valve timing adjusting device 1 of the type which 
penetrates the interior of the vane rotor 7. Although the above-mentioned example 
showed the example which applied this invention to the valve timing adjusting device 1 
attached in the cam shaft D of an inspired air flow path, this invention may be applied 
to the valve timing adjusting device 1 attached in the cam shaft D of an exhaust side. 
[0055] Although the above-mentioned example showed the example which a stopper 
pin 20 moves in the direction of a front, and fits into stopper hole 23a, you may 
prepare so that a stopper pin 20 may move in the rear direction and it may fit into 
stopper hole 23a, and you may prepare so that a stopper pin 20 may be moved in the 
direction of a path and it may fit into stopper hole 23a. Moreover, although the 
example which contained the stopper pin 20 to the vane rotor 7 side was shown, a 
stopper pin 20 may be contained to the shoe housing 2 side, and the vane rotor 7 may 
be made to lock. 

[0056] Although the above-mentioned example showed the example which formed 
three crevices 6 in the shoe housing 2, and formed three vanes 12 in the periphery 
section of the vane rotor 7, as long as the number of crevices 6 and the number of 
vanes 12 are one or more than it constitutionally, they may not be cared about 
without limit, and may make other numbers the number of crevices 6, and the number 
of vanes 12. It is got blocked, for example, two crevices 6 are formed in the shoe 
housing 2, two vanes 12 may be formed in the periphery section of the vane rotor 7, 
four crevices 6 may be formed in the shoe housing 2, and four vanes 12 may be 



formed in the periphery section of the vane rotor 7. 

[0057] Although the example which the shoe housing 2 rotates with a crankshaft 
(driving shaft), and the vane rotor 7 rotates with a cam shaft D (follower shaft) was 
shown, you may constitute from an above-mentioned example so that the vane rotor 
7 may rotate with a crankshaft (driving shaft) and the shoe housing 2 may rotate with 
a cam shaft D (follower shaft). 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view in alignment with the shaft orientations of a valve 
timing adjusting device. 

[Drawing 2] It is drawing showing the interior of shoe housing. 
[Drawing 3] It is the approximate account Fig. of lock structure. 
[Drawing 4] It is drawing showing the interior of a sprocket. 

[Drawing 5] It is drawing showing the change rate and regulatory region of a vane rotor 
in a lag field and a tooth-lead-angle field. 

[Drawing 6] It is the change explanatory view of the control value (maintenance duty 
ratio) in a lag field and a tooth-lead-angle field. 

[Drawing 7] It is the explanatory view of the phase when detecting a presetting phase, 
and a control value (maintenance duty ratio). 

[Drawing 8] It is the explanatory view showing the neutral zone field of control value 
(maintenance duty ratio) study. 

[Drawing 9] It is the actuation explanatory view showing the neutral zone field of 
control value (maintenance duty ratio) study. 

j 

[Drawing 10] It is the explanatory view of the control value (maintenance duty ratio) in 

the 1 st rotation range, the middle rotation range, and the 2nd rotation range. 

[Description of Notations] 

A The timing chain driven with a crankshaft 

B Driving member 

C Follower member 

D Cam shaft (follower shaft) 

1 Valve Timing Adjusting Device 

2 Shoe Housing 
6 Crevice 

6a Tooth-lead-angle room 



I 



■i 



6b Lag room 
7 Vane Rotor 
1 2 Vane 

18 ECU (Control Unit) 
31 Assistant Spring 
** Lag field 

** ToothHead-angle field 
alpha Middle rotation range 

beta The 1 st rotation range by the side of a lag 

gamma The 2nd rotation range by the side of a tooth lead angle 
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*>9, i©EHKJ&RiasaiA*iRj-e*>5 Q tit, ix^— 

DOffi 6 (C«)§Wfc«-Cr±3o) »riSS*L-CV^«. 
[0 0 2 0] — ^id^Wcf^, nvt7hDi- 

I^^JiS^b l 0i;J;ot^AVt7 FDOffiS 

[0 0 2 1] ^-yn^7|j: N iXrt— /n^^2© 

2, v— /^U— h 4*5^1/^— >-n — ^ 7\zmtitlZ> 
2(0^cffi^iCifiebfci/-/Wfl5Wl 2 a^(^ioT#^ 

iot^-y i 2 *5i^na!i^w»i-sfc«)o?ftjE^-c*> 

t^-efct). S^^6 bdffl/E{c:j:or-<— ^i 

2*«ft(BS^IBl(i^5fc*(^?ftjaE^-e*)oT^<— ^1 2 
[0 0 2 2] /^^^^^Ugllft il^^6 
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co^»ftff5s*^^. it^ s 6 a tmnme b \zmi± 

^ * 9 2 lc *t b X ffi #t tej £ 5 £> <d X &> 

[0023] -(D^&cn—m&m i . m3^-r 0 ~<o 

«#iit5^11«7^f^x-^ l 5 S ®A^6 b 

#s Ki/- :^£;ft/r^£B#l£itft^6 a fcRIBSfc: Ki/-y 

£i££fc&<D|g2i£l##l 6. ^C7)B2§]##1 6%ty 

2ti7^fax-^ 15.1 7 *mw^*wmmt 

(E*T, ECU) 1 8#^<b«/&£;ft,£ 0 

[0 0 2 4] ^ECU18tt, #ltyfiCi;ott 

ax-^i 5, 1 7 SrfEJfflLT^ xy^y^l^H: 
iSCfc^SlfflJ±^ii^^6 a £5Ift^6 blcf8££ii:5 
fc<^T?*> t) , SMtHftft 1 WMT?^=l3l—9 1 5 

[0 0 2 5] #C*^ >-n — ^ 7 SrBfS^^Pflffitat^. 

fc/JrJ&©*IB4fc« »iI*Hfc«*»fel 0° 9ft 

2 OflS&^fSjh/O^o r^>^ h ys<\*ls2 0 id J; 5 30 
[0 0 2 6] * h y**\*ls2 0 ^1 2t£^j$£ 

ixfcjfaytrticifAStt, * h ^^2 1 tc£ 9, 

tV2 0 (d^, ffiBg^/W-^ 2 2tCj:oT^n>' }>{&!] 

i^V^2tc@*$ixfcy >?Vt<DX h v'<~fy*/~ 2 3 
rt^)^ h y/<%2 3 a iC* ys<}+ls2 0<DM^ (7 u 

>hWim) &®t&\^tctkmx\ >^-^^^92\c 40 

[0 0 2 7] X h 2 OcDyuis hffiiJ(Dffi{3:, is 

T3iftg6 b iaittfe!), 31^^6 bcotftffitcio 
hix^t 0 ^2 0«rn-/*flMfcfl| (yaffil) — fiUM" 
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T43t). Ifti6 b<Oj6Ei:±oW h y^try 2 OS: 

[0 0 2 8] — ^7 v^SfB2 4<oy irfflflojft^ (y 

LTitft^6 a tlltt^O, ilft^6 a (DjflffitC J: 
b y^tT ^2 OSrn y^fiij (:7n^HB!l) — 

— vn— 9 7\z3&$LZfrtz.® [ )to%2 8 
V 4f^fifcSttfcfi^2 9Sr^bT3lft^6 a £»ffi^T 

7t 2 9 te, S3 iCTf^ i 5 1 2 (^h^^tf^ 

2 0) ^ii^ftijic[Hl®jUTV>^<h#iCaift^6 a £ y -V 

a^2 6£^#>:A:2 8Sr^uraia*^:st><o"es>a 

[0 0 2 91 1^2 91^ /^l/— h 4 SrSttR^b 
[0 0 3 0] ^tCTv-^ h^^y ^^3 1 \~o\^XWiW 

d ^57^ h^^y >-^3 i ass*** e>*i/rv^5 0 

h^^y ^-/3 1 fi. ^^^^Srfltjh-t-SK^. 
^n — ^ 7 SrSaSftfir«^fcn y ^(Sra^EIteUS 

^cco^ — ^ 7 Zmftm^tt^-f- Z> t^Trfe 

t), >^n — * 7*Silft««0 (ny^teBJ: t) tit 

[0 0 3 1] :<D7^ h^^y V>/3 1 fi, tHKC^ 

•TJ: bXcMWa^vtry y 3 i-^^tbfc^^y 

h^^y i/^3 IO— Sg3 1 att^^n-Jrj/ h 3 

3 1 cDfl&S3 1 btt^^o^jry h 3KHfj5ftS*tfciafll«l 

[0032] — 9 7<o y irffill coaicte, 
TiX^ h^7"y ^^3 1 ofdl*3 1 b 4r«^«r«3te«-& 

7«^lfy3 5MIAfif ^ 
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n-* 7&mfim$Z<£ (n^tti± K> tilAfiO) left 
[0 0 3 3] ^^^^lh^J:t5ni^^^i!j 
ECU 1 8<D#)#lCj:oTii^^6 b{S!|^ KW— >- 

com. mm<o±mz£<>xmfim6 aKm&znzmm 

~f£?K^ ft;* 2 9 k&X2 7 %frVXV-Yftom2 6\C 

tc* h ^/^t°>-2 o %yu> Mid— Jf bW-r^;^-hlH] 

[0 0 3 4] ^V^^^^fd^tL^ ECU 1 8 (DM 
Z\c£oXm%m6 a tm&^6 b#S*M KV— 

s 0 ^u-c. ?7>-?mc£<>xmmnttB*mfim^ 
st^/c^(^ ri/^ h^^y v^3 1 (Dttmjjte&rt 

^b^/^2 3a^U fc&SWKS'a— ✓n*^*' 
2 £-<-:/n-* 7 <t^J^(Df rafir^T*ci y?~r% 0 

[0 0 3 5] t£oT, ^(7)^ 1 ^SS^J<^^/^^>f ^ 1/ 
n Ufc^-C^SHJC^V^^a^tT^ r b&X% 

5 >?K1tZ>z tfcX% Zfzbb, ^>-i/l/<Dm£)fa 
[0 0 3 6] #ac\ lf*^S2^?g^^d^^JS0il^Ift 

ECU18(1 CPU, RAM. ROM. Atti 

PDsy^tc^or^iffimr^^aL^-^ i 5 Srr^— 
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[0 0 3 7] ft*5. ECU18ICI1 ^>*Jl/<nm&$k 

m-t^bfrmigtZtixtev . v^^t^^y hcDinite 

[0 0 3 8] _h*£LfcJ;5tc\ 7^ h*71) 
10 ^^n^-^ 7tmftm^(3)fc&W-fZ)t%<D&-< 

—i/u—? 7 frmftmKttmi~%h<Dxh%tcfr, 05 

3£fc3iftaW£6o **5, 05 (b) tt. ECU18rt 
[0 0 3 9] ^.(Dtctb, ECU 1 8*3:. Vu — ^ 7 

20 mftitt^JtAfid^fflWtt) *§]D#^Tfflv^r^l« 
^r^^^^.-^ i 5 ^ —itmm't z> £ ok 

$U^ffi (^rr-^^-fit) +P9J«+DSJ«i:l.T 
30 ^.fcSfcO-CfcSo 

[0 0 4 0] (^yn-^ 7dSii^fi«®«cffiKi-« 

fit) tut^ist^-efcs, h*s<y?m'mm 
m&wi*nmmm c^^— t^—vo +p»«i*+D»d 

40 ^iii-r*fc5o 

[004 1] o*^ >-n — ^ 7 &mftfaj$t(D\z\tiL 

[0 0 4 2] ^coiptc. «£««<D£]H£««©l£*5 
V^TglJ>^r(0*J»ffitfflV^T*J»U•rV^5(0■T?, 31^M« 

0^xt^a«©T--<— ^o-^ 7 0^>ft;3SftdS»^o'C 
50 (OttffiK#J1B-e#S 0 *fc, 0 6 (b) \C7jk1r£ 5 (c. 
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X A - XIC @ « <7>&t@ JCffi !J$P~C? # 3 o 
[0 0 4 3] |»*3g3<D|SI8lcd^5^1fiWS:lft 
W"t"5o ECU18H ^n — ^ 7<D^<Dffi*BAS 

^ n - 9 7 dsa^««(Do«H8-e a ^<o#ta iciix^: 

It) «H£jEU ^yn-^7^Ift«S©^lti 
fit (D&ft \z b T v n ft v Njfrg* . «S^ft !l Wilt 

[0 0 4 4] tit, ECU 1 8tfSfB£Pi-57 p !J-fc3' h 

It (fllfcii, ^ 

— — it<£>2-3%<£ 9 <^ffc*t~5) o 

[0 0 4 5] ECU18H i<Ofiy*W«HII[ (7*3-— 

-cv^ 0 AfrWfctt, B7 (b) \c*k-r£?\c^ mm<D 

tfcttffiMfiWiXDV* *0>*(!M>(fitfHj&*B Soffits 
fct§£\ El 7 (a) o^«ft(c^-r J: 5 jgftWiSEMffl 

mm. & * —tt) trnftm^ffifefe (2-3%) 

{SffiSr^il-fey bffiffi (35 A «*©fc *!£«*©£ 

[0 0 4 6] iBfc. ^Bg^ffl^aiA^g*©^, ^<£>* 

(r^-T^-it) SH*jELfc»e\ -t<oil^HBI«»fB 
fflffi (^a-^-f-Jt) a*«fcfflll'N?rJ£« (2-3%) 

(2-3%) iH/J^V^it ECUlSf^yt 
[0 0 4 7] Z.<Dtctb, ^(D^mm<D^;V^fr^ * 5( 
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ii^ffi«©<0»J»fc*Hft^SJ9#*.5-i:3&S"Ct. 

[0 0 4 8] i»*3fi4<7)3SMiC*^S^JE0!IS:tft 
^-f<5 0 ECU18lt _hi£LfcJ: — ^ 

7(Z>B«o(fc*adS0f^lB— ^"C. ao*<0^BR<£><fc*0 
dSB«^ttffi^iR^LTV>/«cv^^ fibttMMtttf (x^ 

9, ya- * 7^jg^^^0(7D^ST*— Jfe^pra^S 

#p<fi; (^^.-^^-it) Sr3E3£U >-n-^7^3fi 

l^So 1 1 Infill t 
TV^wH^te, 5gfiiffi!l«J#fBaWflS — Jfc) 

[0 0 4 9] — ECU 1 8«\ Vu — ^ 7CDtE] 

K}*5h^> in 8 (b) ^yt^ntffi 
ttTv^s (iEjttttffl*ijsij#aoai«) o 

[0 0 5 0] ttt, ECU 1 8^». ^n — ^ 7 

HoTB«Offit0^iR*b-CV^7iV^^tc. 3S^#J«:^ 
fflWt (^^--^^-It) SrHBR<offita^B«^ffitBl- 

fc, ECU18lC(i x ^n — ^ 7 2 @l(ljfiH y 

>r— tb) Sr**©ttffid«B*<ott«lciR3Ki-6M«i|tK 

TV^^> (itft«^S^a^»1IB) o ^blc, ECU18 
{-{i, ^c-^n-^ 7*s*Kliaifi«5BBa0^tt, -<-^ 

^ 7 as— sWBBKiior B*<o^fcffilcte3t£urv^<i: 

"So 

[0 0 5 1] 9, ^n — ^ 7 ^EfipfltilS(,j6EB a 
(O^Ff*. El 9 (c) 5 >^n — ^7^— 

^M^lloTB«offiffl^iR*b"CVN3fcv^^ El 9 

(b) C7)^^^<t5^> »^flai*»ft!l»ffi (ra- 

it) ^8g^ffi^g«o^iciR^Sffl««tc- 
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[0 0 5 2] ^.(DX 0 Z.<D&MW<D'*/l>7#'( * 1/ 

[0 0 5 3] C3EJg0!l] ±fB<£>HI6#!j-T?te, ^-;yn- 
* 7<£>|H]iS{£B: (&ffi) ^iftf*®^ettSf^(- 
31^ii]»i#Mffi Cra— r^*- it) £/BV\ ^- % /n 
-*7<D[e]iM&a (ffrffi) ^^^©t^igi-^^ 

Jt) £^9&;ifc$i£^bfc 0 b£>U UllOic^i-J: 
m (x^— r it) ^ffll^^yo- ^ 7(D^W)& 

^~it) Sr^&T^&V^ 

[0054] Jiiaomg^j-eti. r^h^^yy^a 

1 Sr^<— vo — * KDXzfvfry V 3 «;rfEg bfe^iJS: 
^bfc^, R^^n^-/ h 3W^lBgb-Ct>S:V\ _klE 

7(Drt^^HiiT^^^^^^^-r ^ ^^11 
[0 0 5 5] ±m<DMMMX^ ^Y<yy<\f>20^y 

nyhJMftlt^ h y<K2 3 a fc^«ra«Sr 
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7 *X2 y ? &*tX\>&\\ 

[0 0 5 6] ±m<omt&&lX\^ ^CS^^rt 

^3o<7)IU]gp6Sr^b. ^u — * 7<0*WHSPI£3 

o^-yi 2«:Ktt;fc0J£^Lfca^ Pfl« 6 OHR^ 
2^^«^_hlofe5Vv^ttW-b-efctt«V^ 

12©»S:ffi©ft^LTfc6v\ o**K ^JxJi. iXn 
w^^^v^2^2ocDlU]^6^^bT-<--^n-^ 

7 (Oi^M^\^ 4 1 2SrlS!ttTtav^o 

[0057] ±se<o*j6#i|-m, %/^^*7*J^y2& 
t^y"?^^? v mwsm tit ignite u 

mx&z> 0 

[i2] ^^-^^^y^rta^tatfeSo 
[@3] py^isoTORwatfcSo 

[06] jSA«**5±tJKSift««K:33^5ffil»ffi: 

fit (^x^-^^-it) offt^ia-efeSo 

[09] fflfflifg (^^^-^^-it) *Wo5p*»fH 

[010] jBimnttB. ^raiHiafSH^ ^2[e]k*5(s 

^*3tt5»J»« (^x^-^-f-it) (OfftWBlT?*> 
[«F*OlftWl 

B 

D ^7Av/t7 h (tSlfttt) 

1 /^/w^^-Y^V 

2 ^-A»)i;y^ 

6 DJias 



6 a 

6 b ®: 

7 i/a — 9 



1 2 
1 8 
3 1 
CD 
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ecu mmmw) 
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1 m 

2 m 



[si] 



[02] 




„ 35 « / 7 20j6 
12a /^4--2 4 rrH^/ 6b 2 




[08] 



[0 10] 




( 11 ) 
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( 12 ) 
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[85] 



112 6 ] 



(a) 



(b) 





XttAf/Bttm 



t 



( 13 ) 
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[H7] 



[129 ] 



(a) 

h 



(b) 



(firto 



3^ 







A 



7n V h^— v^O^f 



3G018 AB02 BA33 CA09 CA20 DA25 
DA73 DA74 DA84 EA02 EA11 
EA17 EA21 EA31 EA33 FA01 
FA07 FA16 GA11 

3G084 BA23 CA01 CA07 DA09 EB17 
EB19 EC02 EC06 FA20 FA33 
FA38 FA39 

3G092 AA11 DA01 DA02 DA 10 DG02 
DG05 DG09 EA03 EA04 EA13 
EC01 EC05 EC08 FA31 GA01 
GA10 HA13X HE01Z HE04Z 
HE05Z HE08Z HF08Z 



